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(54) DISPLAY DEVICE AND PROJECTION DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prolong the service life 
of a liquid crystal panel by increasing the heat radiating 
effect by improving the heat conductivity of a case. 
SOLUTION: The liquid crystal panel 92 is housed in the 
case 91. Heat generated in the liquid crystal panel 92 is 
transmitted to the case 91. The case 91 consists of a 
metallic material and has a high heat radiating effect. 
Fins 121, 122 formed by disposing a plurality of linear 
projections at almost equal intervals are provided on the 
bottom surface of a frame 114. The fins 121 and 122 
enlarge the surface area of the frame 114, and the high 
heat radiating effect is obtained. Thereby, the liquid 
crystal panel 92 sufficiently radiates heat, and its 
service jife js prolonged. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] ' 

[Claim l] The display characterized by providing 
the metal case where a display panel is contained, 
and the fin formed in the front face of said case. 
[Claim 2] said fin - two or more lines " a 
projection arranges *• having - said line " the 
display according to claim 1 characterized by 
locating the end of a projection near [ said ] the 
display panel, and locating the other end in the 
edge of said case. 

[Claim 3] said line - the display according to claim 
2 characterized by the longitudinal direction of a 
projection being a direction perpendicular to the 
border of said display panel. 

[Claim 4] that the plurality of said fin is 

cylindrical, or a hill the display according to 

claim 1 characterized by being the projection of a 
** 

[Claim 5] Said fin is a display according to claim 1 
characterized by being constituted so that it may 
not project outside other parts of the front face of 
said case. 

[Claim 6] The display characterized by providing 
the metal case where a display panel is contained, 
and the plane section which is formed in the front 
face of said case and forms space said case edge 
and near [ said ] the display-panel top face. 
[Claim 7] The display which possesses the metal 
case where a display panel is contained and is 
characterized by **** of said case being a beveling 
configuration or R configuration. 
[Claim 8] The display characterized by providing 
the metal case where a display panel is contained, 
and the crepe side formed in the front face of said 
case. 

[Claim 9] Said case is claims 1 and 6 characterized 
by being a Magnesium alloy, an aluminium alloy, 
or a zinc alloy, or the display of any one 
publication of eight. 

[Claim 10] Said case is claims 1 and 6 
characterized by being fabricated by injection 
molding, die casting, cutting, or plastic working, 
or the display of any one publication of eight. 
[Claim 11] Said case is claims 1 and 6 
characterized by being fabricated by a melting 
metal injection mold method, the CHIKUSO 
molding method, or pressure die casting, or the 
display of any one publication of eight. 



[Claim 12] Said case is claims 1 and 6 
characterized by forming the surface coat which 
raises corrosion resistance, or the display of any 
one publication of eight. 

[Claim 13] Said case is claims 1 and 6 
characterized by forming the field by the side of 
the plane of incidence of said display panel by the 
color which is easy to reflect light, or the display of 
any one publication of eight. 

[Claim 14] Said case is claims 1 and 6 
characterized by forming the inside of the storage 
space of said display panel by the color which 
cannot reflect light easily, or the display of any one 
publication of eight. 

[Claim 15] The projection device characterized by 
using claims 1 and 6 or the display of any one 
publication of eight. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a 
display suitable as light valves, such as a projector, 
and the projection device using this. 
[0002] 

[Description of the Prior Art] Liquid crystal 
equipments, such as a liquid crystal light valve, 
enclose liquid crystal between two substrates, 
such as a glass substrate and a quartz substrate, 
and are constituted. With a liquid crystal light 
valve, image display is made possible by 
arranging active elements, such as a thin film 
transistor (TFT being called Thin Film Transistor 
and the following), in the shape of a matrix, 
arranging a counterelectrode to the substrate of 
another side, and changing the optical property of 
the liquid crystal layer closed among both 
substrates to one substrate according to a picture 
signal. v . 

[0003] That is, by the TFT component, a picture 
signal is supplied to the pixel electrode (ITO) 
arranged in the shape of a matrix, the electrical 
potential difference based on a picture signal is 
impressed to a pixel electrode and the liquid 
crystal layer between counterelectrodes, and the 
array of a liquid crystal molecule is changed. By 
this, the permeability of a pixel is changed, the 
light which passes a pixel electrode and a liquid 
crystal layer is changed according to a picture 
signal, and image display is performed. 
[0004] The TFT substrate which has arranged 
TFT, and the opposite substrate by which opposite 
arrangement is carried out at a TFT substrate are 
manufactured separately. Liquid crystal is 
enclosed, after setting both substrates like a panel 
erector and being stuck with high precision. 
[0005] It sets like a panel erector, the orientation 
film is formed on the field which first touches the 
liquid crystal layer of the opposed face of the TFT 



JP2003-015104A 



substrate and opposite substrate which were 
manufactured in each substrate process, 
respectively, i.e., an opposite substrate, and a TFT 
substrate, and, subsequently rubbing processing 
is performed. Next, the seal section used as 
adhesives is formed in **** on one substrate. 
Stickingby -pressure hardening of a TFT 
substrate and the opposite substrate is carried out 
performing lamination and alignment using the 
seal section. Notching is prepared in a part of seal 
section, and liquid crystal is enclosed through this 
notching. 

[0006] In the field of the outside of the seal section 
of a TFT substrate, the mounting terminal for 
sending and receiving a driving signal, a timing 
signal, a picture signal, etc. of a liquid crystal 
panel is arranged between the various drive 
circuits on a panel, and an external instrument. 
FPC (flexible printed circuit board) is adopted as 
connection with an external instrument. A 
mounting terminal and FPC are stuck by pressure 
using ACF (Anisotoropic Conductive Film) 
(anisotropy electric conduction film) formed in 
FPC. 

[0007] By the way, a liquid crystal panel may be 
used as an object for projectors. In a projector, 
expansion projection of the image on the screen of 
a liquid crystal panel is carried out at a screen. 
Therefore, when dust adheres on the screen of a 
liquid crystal panel, degradation of the image 
quality of a display image is remarkable by the 
effect of dust. Then, in order to reduce the effect of 
dust etc., protection- against- dust glass is attached 
in the plane of incidence and the outgoing 
radiation side of a liquid crystal panel, the 
laminating of protection- against- dust -glass and 
the liquid crystal panel "is carried out, and it 
contains in a case. 

[0008] Generally such a case is constituted from 
the reasons of a light weight, close dimensional 
accuracy, high productivity, etc. by mainly 
carrying out injection molding of the resin. In 
addition, it makes it possible to control stretch of a 
case and to hold the display position of a liquid 
crystal panel uniformly to temperature fluctuation 
by making the resin chosen as an ingredient of a 
case contain a carbon ingredient with a coefficient 
of linear expansion small enough. 
[0009] 

[Problem(s) to be Solved by the Invention] By the 
way, high brightnessization is promoted in the 
projector.* The heat generated in a liquid crystal 
panel etc. with a raise in brightness is also large. 
The heat generated on a liquid crystal panel and 
protectionagainstdust glass radiates heat 
through a case. However, a case does not have 
sufficient heat dissipation structure, but had the 
problem that the heat dissipation effectiveness 



was bad. 

[0010] Moreover, the incident light from the light 
source is irradiated by not only the plane of 
incidence of a liquid crystal panel but the case 
front face of the perimeter in a projector. However, 
as mentioned above, the carbon ingredient is 
included, a front face serves as a comparatively 
blackish color, and the absorptivity of a case of 
heat is high. For this reason, the case also had the 
problem that degradation by incident light being 
irradiated by the front face was remarkable. 
[0011] This invention is made in view of this 
trouble, and it aims at offering the display which 
can raise heat dissipation nature, and the 
projection device using this. 
[0012] 

[Means for Solving the Problem] The display 
concerning this invention is characterized by 
providing the metal case where a display panel is 
contained, and the fin formed in the front face of 
said case. 

[0013] According to such a configuration, the heat 
generated on a display panel and the outskirts of 
it radiates heat through a case. Since a case is 
metal, the high heat dissipation effectiveness is 
acquired. Moreover, the fin is formed on the 
surface of the case, the surface area of a case is 
large and the still higher heat dissipation 
effectiveness is acquired. 

[0014] said fin two or more lines - a projection 
arranges - having ■■ said line - it is characterized 
by locating the end of a projection near [ said ] the 
display panel, and locating the other end in the 
edge of said case. 

[0015] two or more lines from which the heat 
produced in- the display panel constitutes a fin 
according to such a configuration - it transmits to 
a projection efficiently --■ having - said line * 
according to such a configuration characterized by 
the longitudinal direction of a projection being a 
direction perpendicular to the border of said 
display panel - a near display panel - many lines 
- a projection will be arranged and the heat 
dissipation effectiveness is high. 
[0016] that the plurality of said fin is cylindrical, 
or a hill - it considers as the description which is 
the projection of a **. 

[0017] According to such a configuration, the 

surface area of a case becomes large and the heat 

dissipation effectiveness is high. Moreover, air 

tends to flow between fins and the heat of a 

display panel radiates heat efficiently. 

[0018] Said fin is characterized by being 

constituted so that it may not project outside other 

parts of the front face of said case. 

[0019] According to such a configuration, when 

containing a case to stowages, such as a projector, 

it can contain to the stowage of the same 
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configuration and magnitude irrespective of the 
existence of a fin. 

[0020] Moreover, the display concerning this 
invention is characterized by providing the metal 
case where a display panel is contained, and the 
plane section which is formed in the front face of 
said case and forms space said case edge and near 
[ said ] the display panel top face. 
[0021] According to such a configuration, space is 
formed in between a case edge and near the 
display-panel top face of the plane section, and the 
circulation way of air is formed by it. For example, 
in the case where a case is contained to stowages, 
such as a projector, the heat of a display panel 
radiates heat efficiently through the circulation 
way of the air by the plane section. 
[0022] Moreover, the display concerning this 
invention possesses the metal case where a 
display panel is contained, and is characterized by 
**** 0 £ g^jj cage being a beveling configuration or 
R configuration. 

[0023] According to such a configuration, when a 
case is contained to stowages, such as a projector, 
the circulation way of air is expanded and the heat 
of a display panel radiates heat efficiently. 
[0024] Moreover, the display concerning this 
invention is characterized by providing the metal 
case where a display panel is contained, and the 
crepe side formed in the front face of said case. 
[0025] According to such a configuration, the 
surface area of a case becomes remarkably large 
according to a crepe side. Thereby, the high heat 
dissipation effectiveness is acquired. Moreover, for 
example, when a case is used for a projector etc., 
the light irradiated by the case with the 
irregularity -of a crepe side - reflects irregularly. 
Therefore, it can prevent that the reflected light of 
the light irradiated by the case has a bad influence 
on the optical system of a projector. 
[0026] Said case is characterized by being a 
Magnesium alloy, an aluminium alloy, or a zinc 
alloy. 

[0027] according to such a configuration a case - 
thermal conductivity - high - moreover, shaping 
it is easy. 

[0028] Said case is characterized by being 
fabricated by injection molding, die casting, 
cutting, or plastic working. 

[0029] According to such a configuration, since 
high process tolerance is acquired, the appearance 
precision of a case can be raised. 
[0030] Said case is characterized by being 
fabricated by a melting metal injection mold 
method, the CHIKUSO molding method, or 
pressure die casting. 

[0031] According to such a configuration, the case 
of high process tolerance can be acquired in a 
short time. 



[0032] Said case is characterized by forming the 
surface coat which raises corrosion resistance. 
[0033] According to such a configuration, a case 
has high corrosion resistance by the surface coat. 
[0034] Said case is characterized by forming the 
field by the side of the plane of incidence of said 
display panel by the color which is easy to reflect 
light. 

[0035] According to such a configuration, when a 
case is used for a projector etc., it is easy to reflect 
the light irradiated by the case, and can prevent 
that a case deteriorates by incident light, for 
example. 

[0036] Said case is characterized by forming the 
inside of the storage space of said display panel by 
the color which cannot reflect light easily. 
[0037] According to such a configuration, it can 
prevent that the light from a case inside carries 
out incidence to a display panel, and can prevent 
that a bad influence arises to a light modulation 
operation of a display panel. 

[0038] The projection device concerning this 
invention is characterized by using said display. 
[0039] According to such a configuration, since the 
heat dissipation effectiveness of a case is high, the 
life of a display panel can be prolonged. 
[0040] 

[Embodiment of the Invention] Hereafter, the 
gestalt of operation of this invention is explained 
to a detail with reference to a drawing/ Drawing 1 
is the explanatory view showing the display 
concerning the gestalt of operation of the 1st of 
this invention. The gestalt of this operation is the 
example applied to the liquid crystal display as a 
display. Drawing 2 is representative circuit 
schematics, such as various -components* in two or 
more pixels which constitute the pixel field of 
liquid crystal equipment, and wiring. Drawing 3 is 
the top view which looked at component 
substrates, such as a TFT substrate, from the 
opposite substrate side with each component 
formed on it, and drawing 4 is a sectional view in 
which the erector who sticks a component 
substrate and an opposite substrate and encloses 
liquid crystal cuts and shows the liquid crystal 
equipment after termination in the location of the 
H H 1 line of drawing 3 . Moreover, drawing 5 is the 
sectional view showing liquid crystal equipment in 
a detail. 

[0041] The gestalt of this operation makes it 
possible to prolong the life of a liquid crystal panel 
by considering as a pile configuration at the effect 
receptacle of incident light while it raises the heat 
dissipation nature of the case which contains a 
liquid crystal panel. 

[0042] First, the structure of a liquid crystal panel 
is explained with reference to drawing 2 thru/or 
drawing 5 . 
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[0043] Liquid crystal 50 is enclosed between the 
component substrates 10, such as a TFT substrate, 
and the opposite substrate 20, and a liquid crystal 
panel is constituted, as shown in drawing 3 and 
drawing 4 . The pixel electrode which constitutes a 
pixel on the component substrate 10 is arranged in 
the shape of a matrix. Drawing 2 shows the equal 
circuit of the component on the component 
substrate 10 which constitutes a pixel. 
[0044] As shown in drawing 2 , in a pixel field, it 
wires so that two or more scanning-lines 3a and 
two or more data-lines 6a may cross, and pixel 
electrode 9a is arranged in the shape of a matrix 
to the field divided by scanning-line 3a and 
data-line 6a. And TFT30 is formed corresponding 
to a part for each intersection of scanning-line 3a 
and data line 6a, and pixel electrode 9a is 
connected to this TFT30. 

[0045] TFT 30 serves as ON with ON signal of 
scanning-line 3a, and, thereby, the picture signal 
supplied to data-line 6a is supplied to pixel 
electrode 9a. The electrical potential difference 
between this pixel electrode 9a and the 
counterelectrode 21 prepared in the opposite 
substrate 20 is impressed to liquid crystal 50. 
Moreover, storage capacitance 70 is formed in 
pixel electrode 9a and juxtaposition, and the 
maintenance of time amount also with triple 
figures longer than the time amount to which the 
source electrical potential difference was 
impressed of the electrical potential difference of 
pixel electrode 9a is attained with storage 
capacitance 70. With storage capacitance 70, an 
electrical-potential-difference maintenance 
property is improved and the high image display 
of a contrast ratio becomespossible.v ^ - < 
[0046] Drawing 5 is the typical sectional view of 
the liquid crystal panel which paid its attention to 
one pixel. 

[0047] TFT30 which makes LDD structure is 
formed in the component substrates 10, such as 
glass and a quartz. It comes to prepare 
scanning-line 3a to which TFT30 makes a gate 
electrode through an insulator layer 2 in the 
semi-conductor layer in which channel field la, Id 
of source fields, and drain field le were formed. 
On TFT30, the laminating of the data line 6a is 
carried out through the 1st interlayer insulation 
film 4, and data* line 6a is electrically connected to 
Id of source fields through a contact hole 5. On 
data line 6a, the laminating of the pixel electrode 
9a is carried out through the 2nd interlayer 
insulation film 7, and pixel electrode 9a is 
electrically connected to drain field le through a 
contact hole 8. 

[0048] By ON signal being supplied to 
scanning-line 3a (gate electrode), channel field la 
will be in switch-on, Id of source fields and drain 



field le are connected, and the picture signal 
supplied to data-line 6a is given to pixel electrode 
9a. 

[0049] Moreover, If of storage capacitance 
electrodes prolonged from drain field le is formed 
in the semi conductor layer. Through the insulator 
layer 2 which is a dielectric film, opposite 
arrangement of the capacity line 3b is carried out, 
and, thereby, If of storage capacitance electrodes 
constitutes storage capacitance 70. The 
laminating of the orientation film 16 which 
consists of giant- molecule resin of a polyimide 
system on pixel electrode 9a is carried out, and 
rubbing processing is carried out in the 
predetermined direction. 

[0050] On the other hand, in the field which 
counters data-line 6a of a TFT array substrate, 
scanning-line 3a, and the formation field of TFT30, 
i.e., the non-display field of each pixel, the 1st 
light- shielding film 23 is formed in the opposite 
substrate 20. By this 1st light- shielding film 23, it 
is prevented that the incident light from the 
opposite substrate 20 side carries out incidence to 
channel field la of TFT30, Id of source fields, and 
drain field le. On the 1st light- shielding film 23, a 
counterelectrode (common electrode) 21 continues 
all over substrate 20, and is formed. The 
laminating of the orientation film 22 which 
consists of giant- molecule resin of a polyimide 
system on a counterelectrode 21 is carried out, and 
rubbing processing is carried out in the 
predetermined direction. 

[0051] And liquid crystal 50 is enclosed between 
the component substrate 10 and the opposite 
substrate 20. Thereby, TFT30 writes the picture 
signal - - supplied * from «• data-line -6a- to 
predetermined timing in pixel electrode 9a. 
According to the potential difference of -the pixel 
electrode 9a and the counterelectrode 21 which 
were written in, the orientation and order of 
molecular association of liquid crystal 50 change, 
light is modulated, and a gradation display is 
enabled. 

[0052] As shown in drawing 3 and drawing 4 , the 
2nd light- shielding film 42 as a frame which 
divides a viewing area is formed in the opposite 
substrate 20. The 2nd light- shielding film 42 is 
formed with the same as that of the 1st 
light- shielding film 23, or a different 
protection-from-light nature ingredient. 
[0053] The sealant 41 which encloses liquid 
crystal with the field of the outside of the 2nd 
light- shielding film 42 is formed between the 
component substrate 10 and the opposite 
substrate 20. A sealant 41 is arranged so that 
abbreviation coincidence may be carried out at the 
profile configuration of the opposite substrate 20, 
and it fixes the component substrate 10 and the 
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opposite substrate 20 mutually. The sealant 41 is 
missing in a part of one side of the component 
substrate 10, and the liquid crystal inlet 78 for 
pouring in liquid crystal 50 is formed in the gap 
the stuck component substrate 10 and between 
opposite substrate 20. After liquid crystal is 
poured in from the liquid crystal inlet 78, the 
liquid crystal inlet 78 is closed with a sealing 
agent 79. 

[0054] The data-line drive circuit 61 and the 
mounting terminal 62 are formed in the field of 
the outside of the sealant 41 of the component 
substrate 10 along with one side of the component 
substrate 10, and the scanning-line drive circuit 
63 is established in it along with two sides which 
adjoin this one side. Two or more wiring 64 for 
connecting between the scanning-line drive 
circuits 63 established in the both sides of a 
screen- display field is formed in one side in which 
the component substrate 10 remains. Moreover, in 
at least one place of the corner section of the 
opposite substrate 20, the flow material 65 for 
making it flow through between the component 
substrate 10 and the opposite substrates 20 
electrically is formed. 

[0055] Such the component substrate 10 and the 
opposite substrate 20 are manufactured 
separately, are set like an assembler, and are 
assembled by the panel. That is, the polyimide 
(PI) used as the orientation film 16 and 22 is 
applied to the component substrate 10 and the 
opposite substrate 20 which were prepared, 
respectively. Next, rubbing processing is 
performed to the orientation film 16 of component 
substrate 10 front face, and the orientation film 22 
of opposite substrate 20 front face.- v * ■■• - ^ 
[0056] Next, the washing process which removes 
the- dust- generated by - rubbing processing is 
performed. Termination of a washing process 
forms a sealant 41 and the flow material 65 (refer 
to drawing 3 ). After forming a sealant 41, the 
component substrate 10 and the opposite 
substrate 20 are stuck by pressure, performing 
lamination and alignment, and a sealant 41 is 
stiffened. Finally liquid crystal is enclosed from 
notching prepared in a part of sealant 41, notching 
is closed, and liquid crystal is closed. 
[0057] Thus, FPC is connected to the constituted 
liquid crystal panel, and it contains in a case. 
Drawing 1 shows this condition, drawing 1 (a) 
shows a base configuration and drawing 1 (b) 
shows the cross-section configuration of drawing 1 
R> 1 (a). 

[0058] The liquid crystal panel 92 of drawing 1 is 
the same as that of drawing 2 thru/or drawing 5 , 
the component substrate 93 and the opposite 
substrate 94 stick it, is set, and is constituted. As 
for a liquid crystal panel 92, FPC99 is connected to 



the mounting terminal 62 (refer to drawing 3 ). 
FPC99 forms the copper foil pattern (not shown) 
for example, by rolling copper foil on base 
ingredients, such as a polyimide film, forms a 
covering ingredient on a copper foil pattern 
further, and is constituted. The copper foil pattern 
is installed along with the longitudinal direction of 
FPC99. Crosswise [ of FPC99 ] ACF which is the 
adhesive s containing an electric conduction 
particle and which is not illustrated is formed, and 
sticking^by-pressure immobilization of FPC99 is 
carried out on the component substrate 93 using 
this ACF. 

[0059] A case 91 is the case in which the top face 
carried out opening, and the liquid crystal panel 
92 is contained in the case 91. A configuration at 
the bottom and size are the same as that of the 
opposite substrate 94 of a liquid crystal panel 92, 
and abbreviation. The opening 88 corresponding 
to the effective viewing area of a liquid crystal 
panel 92 is formed in the base, a case 91 turns the 
opposite substrate 94 side on this base, and the 
liquid crystal panel 92 is laid. 

[0060] Protection-against-dust glass 112,111 is 
attached in the component substrate 93 and the 
opposite substrate 94 of a liquid crystal panel 92, 
respectively. The case 91 interior is constituted by 
the configuration of the stuck liquid crystal panel 
92 and protectknragainst-dust glass 111,112 at 
the configuration which carried out abbreviation 
coincidence. By the adhesive s which are not 
illustrated, adhesion immobilization of the liquid 
crystal panel 92 and the protection-against-dust 
glass 111,112 which were stuck is carried out to 
the case 91 interior. 

[0061] The clearance -be tween-some is prepared 
between the bothsides walls 86 of the case 91 
which counters the horizontal both sides side 95 
and side face 95 of the component substrate 93 of a 
liquid crystal panel 92, respectively. The adhesives 
which are not illustrated are embedded in this 
clearance and adhesives carry out adhesion 
immobilization of the liquid crystal panel 92 in the 
predetermined location within a case 91. 
[0062] Where the liquid crystal panel 92 and the 
protection-against-dust glass 111,112 which were 
stuck are contained in a case 91, the top-face 
opening part of a case 91 is blockaded by hook 113. 
Hook 113 has an opening part corresponding to 
the effective viewing area of the component 
substrate 93. 

[0063] The step 117 of the thickness corresponding 
to the thickness of protection-against-dust glass 
111 and the opposite substrate 94 is formed so that 
the side attachment wall of the longitudinal 
direction of FPC99 is constituted from a side 
attachment wall of the direction of a short hand by 
double width, and the frame 114 which makes the 
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appearance of a case 91 may be constructed within 
and without a case 91, without FPG99 attached in 
the component substrate 93 bending to one side of 
this double -width side attachment wall. It is 
arranged using this step 117, without FPC99 
bending. 

[0064] In the gestalt of this operation, a case 91 is 
made from a Magnesium alloy, and is constituted 
by injection molding of a metallic material called a 
melting metal injection mold method or the 
CHIKUSO molding method. Since the case 91 is 
constituted by metallic materials, such as a 
Magnesium alloy excellent in thermal conductivity, 
it is excellent in heat dissipation nature. 
[0065] Moreover, the case 91 is constituted by the 
melting metal injection mold method or the 
CHIKUSO molding method, and can acquire a 
comparatively complicated configuration using a 
metallic material. 

[0066] the gestalt of this operation ■- setting - a 
case 91 ■■ the base of a frame 114 -■ it is ■■ the 
FPC99 contact side of a step 117 - the field by the 
side of reverse - two or more lines - the fin 121 
with which a projection is arranged and formed by 
abbreviation regular intervals is formed. The fin 
122 is formed also in the side which counters the 
fin 121 formation part of a frame 114. 
[0067] these fins 121,122 - each - a line - while a 
projection is formed in the longitudinal direction 
of FPC99 - each - a line ■■ the end of a projection 
contacted a part for the frame part 123 around 
case 91 base [ opening 88 ], and the other end is 
prolonged to **** of a frame 114. moreover, a fin 
121,122 is constituted each ■■ a line -■ the height 
of a projection is within the limits of the height of 
other -parts of a frame 114,- for example,- the-front 
face of the projection part of a fin 121, 122 is shown 
in drawing l-(b) — as •• the opening- 88 of the 
center ( where width of face is the thickest, and 
abbreviation it is constituted flat- tapped. That 
is, a fin 121,122 carries out abbreviation 
maintenance of the average appearance 
configuration of a frame 114, and does not have 
the part projected from the average appearance 
configuration of a frame 114. 

[0068] Even when following, for example, 
containing a case 91 to a projector etc., a case 91 
can be contained to the storage space of the same 
configuration as abbreviation, and magnitude 
irrespective of the existence of a fin 121,122. 
[0069] With a fin 121,122, surface area of a case 91 
can be enlarged and the heat dissipation 
effectiveness of a case 91 can be raised further. 
[0070] moreover for example, the case where a 
case 91 is contained to a projector etc. setting - 
a fin 121,122 each a line " the heat dissipation 
effectiveness can be raised further further by 
making the longitudinal direction of a projection 



in agreement with the direction where the wind of 
storage space, such as a projector, flows. 
[0071] and the fin 121,122 - each ■ a line - the 
edge of the longitudinal direction of a projection is 
in contact with a part for the frame part 123 of 
opening 88 at the abbreviation perpendicular, the 
heat for a frame part 123 can be efficiently 
transmitted to a fin 121,122, and the heat 
dissipation effectiveness (cooling effect) over a 
part for a frame part 123 is very high. 
[0072] Moreover, in the gestalt of this operation, 
as for the case 91, the surface coat is given to the 
inside and outside front face of a frame 114 by 
chemical conversion or anodic oxidation, this 
surface lining the corrosion resistance of a case 

91 improving the rust of a case 91 and ■ it 
can delete - etc. it can prevent. In addition, it is 
also possible by painting on the insideand-outside 
front face of the frame 114 of the metaled case 91 
to raise corrosion resistance. 

[0073] Moreover, in the gestalt of this operation, 
surface treatment for reflecting a case 91 in the 
base (incidence side of light) of a frame 114 at 
least, without absorbing incident light is 
performed. For example, a whitish color is painted 
on the base of a frame 114, or approaches, such as 
leaving metallic luster, are adopted as it. Thereby, 
even when using for a projector etc., it can prevent 
that a case deteriorates under the effect of 
incident light. 

[0074] In addition, about the internal surface of a 
case 91, it copes with performing surface 
treatment to which scattered reflection of the light 
is not carried out, for example, blackish paint, etc. 
even in this case. 

[0075] Next, : the-assembly-activity of the display of 
drawing:! is explained. ;: . 

[0076] FPG99 is attached- to the^ liquid crystal 
panel 92 of the same configuration as the liquid 
crystal panel shown in drawing 2 thru/or drawing 
5 . For example, location detection of the mark 
which is not illustrated on a liquid crystal panel 

92 and the recognition mark which is not 
illustrated on FPC99 is carried out according to 
image recognition etc., and alignment of a liquid 
crystal panel 92 and FPC99 is performed. And in 
the location which connects the copper foil pattern 
of FPC99 to the corresponding mounting terminal 
62, sticking-by-pressure immobilization of FPC99 
is carried out on the component substrate 93 using 
ACF. 

[0077] Next, inside a case 91, sequential 
arrangement of protectionagainstdust glass 111, 
a liquid crystal panel 92, and the 
protection against dust glass 112 is carried out at 
a position, and adhesion immobilization is carried 
out. In the condition of having arranged the liquid 
crystal panel 92 to the predetermined initial valve 
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position, adhesives are embedded in the clearance 
between both the side face 95 of the component 
substrate 93, and the wall 96 of a case 91. Thereby, 
adhesion immobilization of the liquid crystal 
panel 92 is carried out in the predetermined 
location within a case 91. In addition, adhesion 
immobilization may arrange adhesives in a case 
91, and may arrange a liquid crystal panel 92 to a 
predetermined initial valve position after 
spreading beforehand. 

[0078] In using a liquid crystal panel 92 in a 
projector etc., it fixes the case 91 where the liquid 
crystal panel 92 was contained to the location 
where it was specified to the interior of a projector. 
In this case, since the fin 121,122 has not 
projected from the shape of an average 
appearance of a frame 114, it can contain to the 
storage space of the same configuration as 
abbreviation, and magnitude irrespective of the 
existence of a fin 121,122. 

[0079] Incidence of the light from the light 
equipment of a projector is carried out into a case 
91 from the opening 88 side of a case 91, and 
outgoing radiation is carried out from the 
front- face side of a case 91 through 
protection-againstrdust glass 11, a liquid crystal 
panel 92, protection-againstdust glass 112, and 
opening of hook 113. 

[0080] The heat produced in the liquid crystal 
panel 92 is transmitted to a case 91 from a liquid 
crystal panel 92, and radiates heat through the air 
which is in contact with case 91 outside surface. In 
this case, the surface area of a case 91 is large 
with the fin 121,122, and heat dissipation from a 
case 91 is performed efficiently. 
[0081] moreover, the fin 121,-122 ----each - a-line -~ 
since the longitudinal direction of a projection is in 
agreement with- the direction where the -wind of 
storage space, such as a projector, flows, the high 
heat dissipation effectiveness can be acquired. 
And are making the edge of a fin 121,122 contact a 
part for the frame part 123 of opening 88 at an 
abbreviation perpendicular, a fin 121,122 is made 
to transmit and cool the heat for a frame part 123 
efficiently, and effective heat dissipation of a 
liquid crystal panel 92 is enabled. 
[0082] Moreover, since surface treatment for 
reflecting a case 91, without absorbing incident 
light to the plane of- incidence side of light is 
performed, a case does not deteriorate under the 
effect of incident light. And about the internal 
surface of a case 91, surface treatment to which 
scattered reflection of the light is not carried out is 
performed, and it can prevent that the property of 
a liquid crystal panel 92 deteriorates by the 
scattered reflection within a case 91. 
[0083] And the surface coat is given and the case 
91 is excellent in corrosion resistance. 



[0084] Thus, in the gestalt of this operation, since 
the liquid crystal panel is contained in the case 
which has the high heat dissipation effectiveness, 
is excellent in corrosion resistance, and cannot 
deteriorate easily, it is possible to lengthen the life 
of a liquid crystal panel. 

[0085] In addition, in the gestalt of this operation, 
although the case was explained as what carries 
out [ method / a melting metal injection mold 
method, / CHIKUSO molding ] injection molding 
by being made from a Magnesium alloy, a zinc 
alloy may be used as a metallic material. Moreover, 
you may constitute by pressure die casting by 
being made from an aluminium alloy. Moreover, it 
is also possible to fabricate a case by cutting. Or a 
case may be fabricated by plastic working, such as 
forging and a press. Furthermore, the case of a 
Magnesium alloy can also be fabricated by 
pressure die casting. Furthermore, the case of a 
zinc alloy may be fabricated by pressure die 
casting. 

[0086] Drawing 6 is the explanatory view showing 
the gestalt of operation of the 2nd of this invention. 
In drawing 6 , the same sign is given to the same 
component as drawing 1 , and explanation is 
omitted. Drawing 6 (a) and (b) support drawing 1 
(a) and (b). 

[0087] the gestalt of this operation - the 
configuration of a case fin *- cylindrical or a hill - 
it is made a ** and more than one are arranged. 
The case 141 of drawing 6 differs in the 
configuration of a fin from the case 91 of drawing 
1 . that is, a case 141 has two or more projections 
which do not follow a front face - cylindrical or a 
hill - the fin 142,143 of a ** is formed. The case 
14 1 is the - same as the case 9 1 of drawing L -about 
other configurations, such as a point currently 

formed with L the -metallic material. - • 

[0088] Thus, in the gestalt of the constituted 
operation, since the case 141 consists of metallic 
materials, it excels in the heat dissipation 
effectiveness, furthermore, that a case 141 is 
cylindrical on a front face or a hill - since the fin 
142,143 of a ** is attached, surface area is large 
and the heat dissipation effectiveness is very high. 
Furthermore, air tends to flow between fins and 
the heat of a display panel radiates heat efficiently. 
[0089] Drawing 7 is the explanatory view showing 
the gestalt of operation of the 3rd of this invention. 
In drawing 7 , the same sign is given to the same 
component as drawing 1 , and explanation is 
omitted. Drawing 7 (a) and (b) support drawing 1 
(a) and (b). 

[0090] The gestalt of this operation omits the fin of 
a case. 

[0091] It differs from the case 91 of drawing 1 in 
that the case 109 of drawing 7 omitted the fin 
121,122 from the front face, namely, the line from 
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which a case 109 constitutes a fin - the projection 
is deleted, and the part (plane section 124,125) 
corresponding to the fin 121,122 of a case 91 is 
formed in a plane, and it is constituted more 
thinly than the average appearance configuration 
of a case 109. Moreover, in ****** of a case 109, it 
has beveling or the R configuration 145. The case 
109 is the same as the case 91 of drawing 1 about 
other configurations, such as a point currently 
formed with the metallic material. 
[0092] Thus, in the gestalt of the constituted 
operation, since the case 109 consists of metallic 
materials, it excels in the heat dissipation 
effectiveness. When arranging a case 109 to a 
projector etc., depending on the configuration of 
the stowage of a case 109, it is possible that the 
clearance between case 109 front face and a 
stowage is comparatively narrow, that that is 
right, then the line which constitutes a fin - it is 
possible that accumulation of the heat which gets 
across to a case 109 will be carried out to this 
clearance, without the flow of air arising to the 
space of projections. 

[0093] Even in such a case, in the gestalt of this 
operation, the plane section 124,125 of a case 109 
has thin thickness, and a comparatively big 
clearance is made between this plane section 
124,125 and the stowage of a projector. It is 
possible to generate the flow of air [ near the front 
face of a case 109 ] through this clearance. 
[0094] Thus, in the gestalt of this operation, while 
raising the heat dissipation effectiveness by 
constituting a case from a metallic material, it has 
the effectiveness that the heat dissipation 
effectiveness can be raised by making flow of air 
easy-fo-produce near the case.- - -v. 
[0095] Moreover, by having beveling or the R 
configuration-145, the flow of air becomes-smooth 
and it has the effectiveness that the heat 
dissipation effectiveness can be raised further. 
[0096] Drawing 8 is the explanatory view showing 
the gestalt of operation of the 4th of this invention. 
In drawing 8 , the same sign is given to the same 
component as drawing 7 , and explanation is 
omitted. Drawing 8 (a) and (b) support drawing 7 
(a) and (b). 

[0097] The gestalt of this operation is replaced 
with a fin and gives a crepe pattern to a case. 
[0098] It differs from the case 109 of drawing 7 in 
that the case 131 of dra wing 8 formed in the front 
face the crepe side 132 which has a crepe pattern. 
That is, the crepe side 132 where a case 131 has 
countless very small irregularity on a front face is 
formed. The case 131 is the same as the case 109 
of drawing 7 about other configurations, such as a 
point currently formed with the metallic material, 
and an overall configuration. 

[0099] Thus, in the gestalt of the constituted 



operation, since the case 131 consists of metallic 
materials, it excels in the heat dissipation 
effectiveness. Furthermore, since the crepe side 
132 is given to the front face, surface area is large 
and a case 131 has the very high heat dissipation 
effectiveness. Furthermore, since scattered 
reflection of the incident light irradiated by the 
case 131 is carried out by the crepe side 132, it can 
prevent that the optical system of a projector is 
influenced by the reflected light. 
[0100] Other operations and effectiveness are the 
same as the gestalt of the 1st and the 3rd 
operation. 

[0101] Drawing 9 is the explanatory view showing 
the optical system of the projection device 
concerning the gestalt of operation of the 5th of 
this invention. 

[0102] The gestalt of this operation shows the 
example which constituted the veneer-type 
projection device using the 1st thru/or the display 
in the gestalt of the 4th operation. In addition, it is 
clear that you may apply to the projection device 
of 3 plate type. 

[0103] In drawing 9 , the light source 151 used for 
a projector is constituted by the high-pressure 
mercury lamp and reflector which built in lamps, 
such as for example, metal halide. The light from 
a high-pressure mercury lamp is ahead reflected 
by the reflector, and incidence is carried out to the 
liquid crystal equipment 155 which functions as a 
light valve. 

[0104] The light from the light source 151 is given 
to liquid crystal equipment 155 through the 
integrator lens 154. The integrator lens 154 is 
constituted by the 1st and 2nd lens arrays 152,153 
which have two* or - more small- lenses, makes 
incident light homogeneity and carries . out 
incidence throughout the plane of incidence of 
liquid crystal equipment 155. It has prevented 
that brightness unevenness arises by this on the 
image which it projected. 

[0105] Liquid crystal equipment 155 is the same 
configuration as the display in the gestalt of each 
above-mentioned implementation. Outgoing 
radiation of the light which carried out incidence 
is modulated and carried out with a liquid crystal 
pianel from the plane-of-incidence side of the case 
91,109,131,141 in the gestalt of each 
above-mentioned implementation. That is, liquid 
crystal equipment 155 modulates incident light 
according to the video signal from the video -signal 
feed zone which is not illustrated, and carries out 
outgoing radiation of the image light on a screen 
158 through prism 156 and a projector lens 157. 
Thereby, it projects an image on a screen 158. 
[0106] Thus, in the gestalt of the constituted 
operation, since liquid crystal equipment 155 has 
adopted the case where it has the high heat 
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dissipation effectiveness, the life of a liquid crystal 
panel is long. Moreover, the case is excellent also 
in corrosion resistance and cannot deteriorate 
easily. And the plane-of-incidence side of a case 
tends to reflect the light from the light source 151, 
and has become, and it is prevented that a case 
deteriorates by incident light. 
[0107] 

[Effect of the Invention] As explained above, 
according to this invention, it has the effectiveness 
that heat dissipation nature can be raised. <BR> 

[Brief Description of the Drawings] 
fDrawing ll The explanatory view showing the 
display concerning the gestalt of operation of the 
1st of this invention. 

fDrawing 2l Representative circuit schematics, 
such as various components in two or more pixels 
which constitute the pixel field of liquid crystal 
equipment, and wiring. 

[Drawing 3l The top view which looked at 
component substrates, such as a TFT substrate, 
from the opposite substrate side with each 
component formed on it. 

[Drawing 41 The sectional view in which the 
erector who sticks a component substrate and an 
opposite substrate and encloses liquid crystal cuts 
and shows the liquid crystal equipment after 
termination in the location of the H-ET line of 
drawing 3 . 

fDrawing 5l The sectional view showing liquid 
crystal equipment in a detail. 

[Drawing 6l The explanatory view showing the 
gestalt of operation of the 2nd of this invention. 
[Drawing 7l The explanatory view showing the 
gestalt of operation of the 3rd of this-invention. -■ 
[Drawing 81 The explanatory view showing the 
ge stalt of operation- of the 4th of this invention. 
I Drawing 9l The explanatory view showing the 
projection device concerning this invention. 
[Description of Notations] 

91 - Case 

92 - Liquid crystal panel 

93 ■- Component substrate 

94 - Opposite substrate 
99 - FPC 

114, - frame 
121,122 - Fin 
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* 1 zaxirt t 1 z*> t> r 7*vi 21. 1 22<j># 

P-^±-»lfe*dfeai^ir- ----- 

-to. 0-7;;U , &fr^*r&&t s 2- 1.,St": 2^2 tit ^.itttfc 
■ V i 2 1; ; 1 2 £\z(mT^c : tpv $ 1 2 3- 

c q d:7;2i:i.ft., kseffi*«S};^ur!i: £-.3.9 

l=-«fc*TV. Q>nr &1£ff£a± U >r-^9 i fl) 

*tfa^WT*i* wr.it r^e-i ^r?^ mil 
<j>*- 7.9 i ^ ii'i i 4©i^sffii- tem^m* 



'1:66-7 3) afci 2k^?*o^teizijfSL^rtt.. V-^s 
fc^it^r^ek^r^.f* 

[.66:7 4J /iisi; C(T>«^Tt;.^-io i-<%*>*ffi 
\z n>i\ r tt: ^ms« * «<c t» J: 3 k 4ffiS w Mil 

: C»6 d; 7.Q ] 0 2'7iia v 3 i'K=n?9S AXi-T^lr fc H-«Jrt ; 

e-9±afiffi "u«: i «k i: sx 

-791 '0>J*iflt 9 6 0DS*(DKfa IZ. « 

V ld8*«^«^?ftfM, .«A 9°2 SBfefet^Bi'; 

cp 6.7 s j 9 si^b sj^osmznt'sz 

0)«^l3tt,-7 < V 1 2 if, 1 '2;2£p7 f 4*©;. 

urtvtttVtDT 7V>r2 

• / 7/7 - 

[ 0 0.7 9 J - •% P I i S <& S 6* «3 O^C tt,-fe^?« 

511 3'cd Mb '.?s> > r. . - x g - r o)^sa ay* 
9;26i;e*>-^ 9 i^ziM^tiv ^-.^g'l jHift&ira, 

LTti93>6^-LrkjjhM'& CtDSAizfct 7 -< 
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Cod 8 i ] Afc. 3 4"J"\ -si,, leelt 
Mfc-ftLTM&ftT. SUft*it)Si£*3 2>CfcftST 

sL*. up** raasps8(D^i2 3i:7-f yi 2 
e 30)&*tt^lz7*:>i' 2i, r-eslzeaur)^ 

' T; Alt* c fc « < ; sjtt i* * .Vr^OHOTiS 
6*135 * ti *i> . AS&S a>mm- J; ^ T* - Xip 

^tir«y. ^-^g-i rt^a^izi^r: ass/** 
ju:9><Dif^ 

too a 31 l^.fc. ijfc ftffil^i/ffi^+i 

cbq si] ;*^ : a*ssii»u'tk s- 

*.M.cirtr c fc otj Mr***. 
c do 8 5i ,ttM<o&mzp t>r wt;;.;^^ 31*. 

fc. .T )W£.±0 A^«tt«:fc Lra^ft ^KklU;^ 

*£fcfcW:r*** 5El*I& 

. risi&oii: Jt o vim tTfcitV.ii-: 

L-Steti?^ / ffSf fc> ; KJX'lzi pT^3B?:*!c^ 

t>^v-sii- 3Bfe*^4>^-:i#;.. artist 

to d.8 63 (3'6i»:s^o)S2 d&mim&ttfrti; 
Cod 8.71 *'^ol?»tL *-Ji7^y©fe««« 

;.^^r5tot±fi«lJ)7YV1 42, n-4:3tf^ 

coo.881 c o<t 3. i iff fcsgfie o)^s i = fc l> r 
vtttttt*lz**i^Cv*. EIZ; >r-^4 4.itt&ffilz»; 



c o o e g ] m ?\ptt i<wg 3 QSBQBsi&^irHV 

9JEi£&.*. B7jtfet»TBl fcP-<bttd5^iZttfS) 
@1 C-9) , Cb) LTLv^i 
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too 9 23 zI©^§iz«rt*^fc^Wia 

ttL %-^1 0 9tfiim»T«jdl'*h'TD*Cfc^& 
ttTt»«w: XI 0 9 S7 OIXx'O 5« 
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cdrato'i:'i- : 3s 1 6 gizftft^tejffflte^^r ua'd- 

[ 00 9 3] a.O)ctd<£«VTfc^ 3tb?»C0)^SIZ^t^v 

t:fi*-x i o gd)fHW|l«re'4v i 2s nedJPfts^v 

[0094] zoxSi^ ^xa^s^iztji^rit: * 
-^$^tmT«jcgr : ^ckiz^^rkto^$ifej±- 

■ C:bo:9>i-^Affl».U-iRttR^ 

fc T, S^^^ A-0|Z^V v - - JTOt«^a : ^i- - 

[ O o 9 6 J B s|±*!«W 4:a)fttt03»jK««ra,- 
^® 7 *5v 0811*3 p TB7 JEN— d> f8rfS* I s KW - . 

@f liai'/ £bV izfcjtf^iciSg; 

[00,9 7] 2Hseffioj«ffiii7 .<yi:mT*!iifflH€ 
[ o o 9 s] ;B Ba>4r-yxi 3 i tt- ifflk«tifc«'»i 
af»-«*j. i.tt ? -*ani=aaa)»3i>«' 
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coo 9 9] cco^d iimjrt^n^ffioj^siits^r 

itbQB [1 3'2.m^tiTl^C^M>!Mfftfsfc-9 

£ t ^» it T 3 Z t T 9 3* 
Coi oo]-«(r^AS^aab^iRc;»3a^j*(D 

* i i» £ fc ittte 6» rfe • 

[01 0 3] -Ei;flizi3C»T» ■9 , -aa?x^5-iS'fflj,»6^- 

* ^ti;5 t (t Witt. >SJlr/v5* F .«api5^*. 

rt» ufcies^ssa t U7 up sjs nsflfi? 

. [ 0. 1 O 4 J MiBi 1 3, 1 ft» &C)3fe it, c? i/- 9 

1 a tsss "ffo; u*i 3.?, 1 .3; sizit 3 1« «§ . 
z.iiicii v~ "j£»jte*i»-i= LptiiiMts/ts #<i?Xit 
: fii«i=X«;££*; c-*>i=Jt y.' v o^l:^Mi=sa, 

to 1 0 5|.5S«I.i 55|t' ±S»SB60)K5Slz*f : 
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^gp.fe .a»A»&-t ssStaiS LttLi««'tf. 
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